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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the interference to secure the 
higher band width DSL service by receiving a downstream passing band 
signal from a device of a telephone office, extracting a data signal that 
is represented for transmission and connecting the data signal to a 
code showing the sequence of decoding binary bits to transmit the 
sequence of binary bits as a passing band signal on a copper strand 



wire telephone circuit. 

SOLUTION: An A/D converter 44 converts the analog signals sent from 
a POTS splitter 42 into the digital value at a high sample rate. These 
digital value are sent to a TCM-DSL processor 36 to extract the 
encoded data value which are sent from a TCM-DSL modem via a 
customer-only device. The data received from the processor 36 are 
combined with other data to be transmitted via a common fast DSL 
data path 30. The path 30 can be substituted for an optical fiber 
backbone or another frequency band network. 
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(57) [Sfi]" 

[«£fc3M£] . TCM-DS LIt TC'M-'lSDNia 
>S^i: ^NEXTfi^tet^o TCM-DS LlalS 

i s DNMiew> kmrnm^femi-zTCM 

TCM-DSLf-?^ I SDNSffir>^>'K!>OB 

(cap) coJ:5/£iiia«r«^BItS{l¥t-J:!9, tcm- 
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119**1 ] m&Lx&mzftfcmmv Mi$k±vcDffi 
&y—*x7*i?*A>m (isdn) tc<tsaws^F*coj» 

Psvmifk (DSL) ^fAffcot, -t^Tf* I SD 

Ni»-y^y^ b y— abmu^ K^miasHsm 

> 6 "C H: * < SIS AHM & 7*— * 4: 4 
fifb (T CM) V^^i^-Cfc^ , *fcISDN«g^T 

fTto-f Kg« 4rfir5 . i 5 &«K»««S*^tf D 

* d iy^^^m U JLoStg^'IBJl^ I SDN 

SWDS L^lcRjRSttfc, I SDN«SfdJ;9B 
®l£;ft£TCM- I SDN@j|i:^-^*Sr*tt5 
DS L0i»T*&££P^9^ 

mtStal^^^ — :7^— #t?fXs b y — AB$F^ 

k ^com^m^n ?fc&{zDs l^u-*?^ w-r 

^(OSIE^tBSi-*^^^ h y — ^a»JBS#««* 

b y — JxiSiiajaiK 

LiUi»-e2&«"#-sfc*o, -tb-c. r^^hy- Ail 

< — h y — ^ ( C [f ^ ^ ^ ^ S ^ ^ 7t 7^-- ^ If 

»<z\ -r-coj: 5 #d S L^nirs/f— i^foj^ftO , ' 
DS Lv^fi^fi I SDNtft8g±9 fciSV^— *^£fi 
WtS^ % ISDS L^^^ii^aite^CDjKtfSriSWi- 
3fc£>lc i SDN««<^n»lftS•^^"CV^-6 - i4r«r«i: 

[»**2] aHH<6«*a#oW8BIB**fflDS L« 

r 3^^ h V—J*f*m&<{>' K*oMa&«4:fT 



(2) »H8 2 000-32096 
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5 i-3gHS<z>D S L rfa ir * f--*»J»-#-* fc»tf>i»H^ 
— * h ^ d y ^ ^ ^d^/ ^EMaS^fegft i"5 
ifiHSDS L^n-fejff— -efeoT. IB*?*— 

Lt, -r-cor h y-Aa»Jfltt#*«#«:«ft» 

««ll^i:DSLElj»'Ci5fe«^6*:»^ rlt, ^ 

h y-Aii»nK#«««^i^nfl{HS^&sm 
io ^at**^^* h y--AaiBJH«af*«*i6»&ttmi- 

Z>fctb<D^ -toJ:5fta£|»DS L^Diryf— 
[«*fl3] mTfEDS L^o-feyf- iffrfE^RiDS 

#*«»iuxiiHr^5fc*o»^w^y-^y 

(cap) ^-r^-arSfete^*. /VtD 

cos^tcj:^, DS LIhI^^— K^±se2£co^ftfczc 
D S L i/^TJ^o 

[f|^il4] i^jffflr-^^ h ^y *=i— K^oQTt 

^co, ^ro-n— ^^^a^si^^ixfchuy ^ 

i *«r«i:-t-5±EBI*3l 3 tcfE^cOD S L A 0 

s ] RtreseAfftHS^, mm 9 «tA«fiigi 
• * h y - AaaAfifRr«fli #^6«h«»*^#*« # 

^(t^-^r h y-Aaa«**if««^s, aub 

6 ] mria^-;* h^n^ isdn« 

DSL^f^S I SDNt^Si:B:SWf-f5l^ft:^tlS 
50 r i:4r»»i-^S±Ei»**l f-fE«^DS Li/^f 




[»**7 ] I SDNf||ffilc:J;9ISft£ftS ISDN 

mMmm^m&zftfc i sDNEiaA^i:, v^ots« 

^ib I SDN0*%±U^-^3£if $ft5a>*J$*PL, 

i s DNseigiiit'o?-^ / <-^ hii5iWL-c^<— 

# — 5, * n 6 fc#0, 

hv v n 5>^A^fCiga*ftO^.'*---* h-;a 
,7 y ^ ^ u— ^ — * 5 ic-g- A> -C v * 6 r £ * » » £ -t & ± 
1 KiEttOD S L v^^A 0 
[«*JS8] 8fria^<-^ h^a ^^R*0*^. DSL 
Sai}cigSS$tlfeTCM--D S LI3»A£>£, D'S Ltc 

^rtzmmmik-Ztb&bZ I SDNgS^f)^DSL[HlS 
_kcoffilKH=-g££: \k%\-t s /t *<o^tfe.*agg £ , 8c.*u £ ft 

^ * u— - £ a* 5 -n £ £«r» £ ±E§S* 

L , y <— -X h ^ n ^ ^ v- ^ ^ U — f—fcfefr * ft fcfflfg 
£ IS! N! ft $ ft ?t y < — ^h^D^$t^-CSa£5 

Snfc-tttiH^ai:*, W^Strr £*»«£-*" -5 J: 

*»*fCi"Sfc«)<75l¥*S!afgf-«-^ .(POTS) [Hi 

K£. ^jS^^A-^— #5ilS4:»aS-*-saKlHl 

iffi*$^#S^^fc»coa-^ir— fcf^^-^/uiH (I SD 

[f-r^r^, T : y ^ h y — i^r>^ > K^RBiii£« 

# < S'lSl'-fT 5 -r-^ct '3^1 S D NE.ift.^ — K £ , iSif 

ir > ; ; > T a- ^- ■>* .iii* * & mm & » .* ^ £ fc 

^OiPA^S-v^^^/HEljgl. (DSL) O0.S^-K-C'feo 

y - j*i$fpQ r> ^ > • K r > o M it & If t? < S If * ft b -r 

K^, I SDNS!*.* — Ki9 fciSit-C'T*— #cOj^S« 
*f?V\ I SDNIeia*— KtDS KcOMO 
iHIS J Fglfeco.t;»^, ISI — ir— ^*^BBL"C, DSL@ 

f^tf — k^s i s DNiniift*— Ko/^y^ h y — A£r 
i^r^ h y — ab^^x K^£i^^fi:^nfc^[>>^ 
hy-^try^h y— ^m^^> Ftzfemi-z 
r £(cj;i<){g®^n^.r £^«F{»£-r^, ri?fifi>?*- 
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1 ] ffllc?5a:IS«^llB8T f — 
— r"— ^^iSff-f- Sfc^O, I SDN@»*- K£DS 

POTS0I*- KiDS L@S*- K{clg|£*}vO^ 
e&^i' M7 — ^ -riitct 9 D S LEI 

«jpc* Jx-CfcO , r^DS LEa*— Kttfr-^W^iilS 

10 i:4r»«i:i-«, ±IEf«*« 1 0i:Elo«« o 

2] D S L0^- KfcSBSE^ftfc miSlEl 
I SDNS*.*- KicRSc$*L7i:SlSlHli»£aiSH 
■C— ISfc^iafen,' ds L«ffi0,iS<fc I sdnSISIh]^ 

[»#«13l 8JeDSL0»#-K«-*tt, ffij98e 

If 1 c 5>Bi * ft 6 r £ * #* £ 5 ±ISiS *« l 2 tcf£« 

[m#m i 4 ] 8jfae.ia»si:-(f ^5>t± o ~*A>y * -c 

^iifficofcabcoffijafiScB 1 ^^^. D S L@iSA- K 
o-r— ^ i^m ore «>coiSjaaS©:** £ fir^ ^> /^v ^ r £.^ 

30 »a k-tz>. ±fe»*« i 3 tcfest^mis^o 

5] fflTKfi«iSEftS : ^**jftS0i:#?I4kH 

z <o»»4r*-#-s-*, mKMmm»^\ts 0 k H z 

£>ffifl[*Jlk *IS 1 0 0 k H z <o±lS:»»*#t4 r t 

[fi*iSl 6] StjfdDS L 0*8.^7- KcoiBi^JS^v^ 
ftlS-Cfc I SDNlHjj».*— KoT>4 1 iSJS-fr'/-^2fff-C 

-t-y—tv Nov— ^r^^.4ratsiHija-ceiSi"Sfc*o 
40 -jg^w^y-fcrs/ h**i:pr-§-{ciia^i&tffc»^-g- 

m>n~^. r >'^^^£, mm SftS'T—^K's' 
^^t*ft*«^*JBftiia*lt*rt^5ffl^fcft^* 

»a«tR«/ffitaaesi (cap) ^A-^-^jg^s 

fe^lcjEEm^ft^r £^1#|g:£^-^±fefS*iIl 4fcE 

[ts*isi 8] ±eds LEj»#— K*-*as. &m<o 
5o £, mttmm&\z&^xb^vx*>*--?~\££9 



5 

<Tj-7 7 * 9- y # «ft»^ra-Jr - ^Vu <t 0 fe * < ^ 
± 9 D S LlHli»*— K^^B^^^^Jfia*-*^ — 

y — AH* B8 ^ >- K ^ legit U Ti£ 

mx^±^< x^m&n?, 5 &d s liei***— k 

9 DS LE]j»<t;*7 — Ki I SDNlHljR*— KfiSip^n 
s' ^ tc J: o T JflJWft $ ft* £ <k ^^ISfe i 6 ±K»*iS 
1 9 tcfSgtcomiS^o 

[is*« 2 i ] y<^ym^^—-y^ t m^mm-r 

£ fc * <DU%J£ m&mity* ;unu_xig\mm. ( T C M - D 
sl) ^e^Atc^v>-c, mMm^^^^^^t^fz^com 

35 tft-t* £ at) <DW-&y* — /-^a Ay T* V ^ £ u ✓ < 
flrfB (CAP) 7y;u#-i, ISlcoiSDNIUS^ 

^lfSit'SifLTV>6B$7i/^ h y-AB#^^Y>- 
'^a-v^A*^ TCM-DS L ^T^A^SfS^^fc £ 
Di/^WUf^07U-A^fU TCM- 
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y-ABMH*^:/ K^^IWfc^u— A4:aSB-f-afc* 

rillciotTCM-DS Lfii^^ I SDN 
18tt5TCM-DS L-tfA 0 

— ^3ft***P*- 5 I S D N«gtf»<--X h ^ n S / ^ If 

Ef©TCM-DS L^fAo 
10 [B*3g2 3] S^n y 

U— ^— I SD-NSe0jRK3g&A*lfc I SDNIhJ 
iSif Sii-SAvSrftiftjL, I SDN ISf Slnlin^ _k 7* — ^ / < 

±Ett*J5 2 lfCfBttO TCM-DS L^efA, 
[»*«2 4] ^<-^ h^ns/>*fe«^«fcaC>o % 

U—-^-^, «KlflIi»^ig3»Stt?tTCM-DS L[h3^ 
AlJk, I SDR»60DS LlHiaicOSiS^* 

Et^TCM-DSL^r^o 

[«*«2 5] mrE'*-* h^p^v^i/^- 
30 I SDN0Sofiiif^^;^MF P 1tc§Lv^ 

ar^tai"r^±ffiff*:Jl2 4fC|E*^)TCM-D-S L^e 

[0001] 

m*7*j*. s&teRfi-f-tttt, «*amsf— ^ (p 
40 ots) t^wt?^»ffls^Lrv^*fflft»«^i•9i«v^Hfta: 

S^ffiit^f^^^OAfls]^ (DSL) ^fi,|;| 
[0 0 0 2] 

50 teg^SJvci^So a-fTcofta^aJSriBiajt^r^^^— 
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^HiSnru^-So Sc-^f— ^*^*A-iB (isd 
N) WLK**-e. «fTCO*«TOa±o^— 2 
8kbps ^r^il e-tt/io I SDNiCfSICiJIfifo^ 
$BKSfSa*ic »giJo — 5 - V- a > Rt> # 3 > Y v- 

[0003] anA^T^v^y^jlftSfctiiHiai (dsd * 

TJ^m, ^A*"5Tb6^^9 OO&So HDSL, RAD 
SL, VDSL. ADSLOJ:5f:, DSLtSHf (16?* 
x D S L itfJmtV *S) <D\i^< o^^/^ U ^ — v- 
aVA3fE5S$n-CV^ 0 ADSL (#.*H*D S L ) 

- K^fc-5jH*co^ > ^ h T ^ LJ v 3 > tc t 

yjrffi¥$'yx h V — N 5:7^ 

•r.i^-C#So ads L^^*W«*y^>'^ MJ— a 

^t'8Mb p s tc£-C\ ^WSDS L^Jffl^ftft 
tf2Mbp s tC-£-e-C££o ADS LaW^KWicBIL 
-C^.*H1*yF5, 461, 6 16^ 5, 534, 9 1 
2-^-, 5, 4 1 0, 3 4 3 *t,fcV\ 
[0 0 0 41 rXyu;^ — ^^fllffl-OiifS^D S LSrEB 

^m^tum^x^o ^^^ c s^mm^x^^ 

ftSSffitt—-? >v (P I C) X*i±f£<X, 

V\ HUtt^'fTl S DNS.^^bO^F^Ii^^L-CV^ 
So itSS«8te. IM^i' h > v ;K->'£\ «( 

S $fm m « {C o & as 5 n — * ;MI] j» 2 0 tc ^gfc t5V-' < 
o^CD^^f— I^t^v^A^ (ISDN) HIS*— K 
1 4 5o iSHSfcOI SDNS*r^-fcL< 

rsraSS»^KA>ii*CV^So I SDNElft*- Ki 4£> 

1 oXii-^^W±c0:-y—^m 1 8«rii-5a»84ri:5o 

^k&ftLX&XfX^^ZCDX', tSS-f yjffpyxtiim 
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So 

[0005] tt*saiSf— tr* (pots) (ox ota 

SSSStrfeSo I SDNfv ; ^.^f*-t^fi:8 0^?) 
3 2 0 kHz.SJScojt9ii;v^«B*BEfflb-CV^-5o 
8fr± I SDNjlK©:^4oV>-CPp^M*?l#e - Lfe£>TV^ 

fSffl^So #Jjt«, ADSL#*SC±*lglMHzT:\ SS 

5 D N T 1 <D X 5 Jfefdl^f 5, v' > /Vf — bf ^ & c7>iSI5 
r±, xDSLag*«»lcBRt« 0 «*(^ai»HF*# 
^^tv^-C, S^S(h]^^™ Ka*£:*u?i£> I SDNJcifS 

fflSf.-cv^So ioas^iifeap i ctr— y^arnm* 

a >&W-rS£— fifbr'— ^-ej|6 ( I TU-TG. 96 

l. ti^tII&S^/^^^T l . 6 0 1) asKMSft-cv^o 
^/u^]tce^$tiS(f^tcJ:S^=i— &WLyffifotiZ><D 
r co J: 5 {c®m<Dffii$\±mmc&m&^m > ^So 

[0 0 0 6] rB*^-fijt I SDN*fifflj J«<X 
(D fc S • ^7°^— ^wdSKtt $ ^ "C v > S B Xb*3M 
I SDN'^fi ( I TU-TG. 9 6 

i, -i«aiii)^L«L^sBB*^So iaaftfflis (nex 

t) -Pg&*#r*-^3fc«u- ^^-^-vv-ir^-^ayi 
— fifti 9 (T CM) I SD'N^lffli 

ilX^Zo ^<DX5teU*T-M>Xl$, tISicDISDN 

30 f^ft-f'So I SDN0tt- Kti^SB, a*5B#BB«o 
Wtcg-IS 4rfT5o rcOi5tc[5lb(RiI^^cD{llicO I SDN 

t»oos^iifs^^^i^^nso »*a»i±(fc*s»«^ 

S^^ -riT,iiii»jS3»»fSJ: 9 tBt53-S5v^ 0 2liTC 

m- i sDN@aso?>f ^^^en-cfeSo 0#p P n4 3 ^-^ 

Sff ^'O' KC>2 4 0F^JC X ^is^t^ 
-MC^fffSo I SDN»»fi, 

6 COW. T y-??* Y V — ^t'— ^teiglH^Aa^Sffi- 

w^ieas*^ «fsa^(i*>>t'>'K^2 8(^m^jSjE 

B#^^^V^-C^ff-t-So fiTB#t?fc^ TCM-ISDNB 

50 ifr&J; 9 toi"^c/>*v^rat?e2S-t-Sor\ P-spAU 
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l»K£ft;tefc£fte>ftv\, 

ffit:i>^^o rcoi 5 4TCM- I SDNv'^fA 
^TCM- I S DNv^^^-rixg ^-CcOJifS^®^^ 

[0007] risiffliftfcff Brf-s i s D Nls]j»f* xDS 

LK#LT^**fE9Hi-t\l HDSL^ADSL^)J;5 
ft£?>$rLV>xDS L^-fc*>M*, jaS5>9l-fi^Xtt 

ffl^tv^o $e o r if *> 6 *-<£>j»tf> u as« 

B#;g[f ^"5 0 UCCOi 5 ftxDS L^f^TCM- 
T CM— I SDN^^AtC^^ e^B#F^4 I ^^l,^i£ffi 

Hts#. xds Lit-^osm tcaisij?te«5sp*&js^-c*& 

o ? 0 B3fci\ IHM(cML-ri/^v-<oMOi sd 

9i§PSSL*§^ iiS^n^o mMm?> i sDN-tS-sg^x: 
■esst'-efcs^-e, isssssH^ (next) 
-t>-k^2 2cow-cttw»j»< te*o smB# r >-r>'K^ 
28^1^ siSHcornfe i sDN«i*fi:as» zt-x 

*flNEXTJ; 5 fc^ft*K^«Sfg (FEXT) 

[0008] r-rcM- i SDNifiSiiLfiL«8S 

Wt^-I4j EUfiTCM- I SDN^f^^SIf 
If K/U-C-feSo T CM— I SDNffS^fA 

^ftSRttcSC^ttJcBIRSJxfc^HWtfS, 2 6 5, 

(ami) &m+&'*A'*9!m&m (pa 

M) ^rfSoTi/^o r cDg2fHc::|o^-Cti\ 2i6ffiO0f* 
*aSL*. 2ii^cD 1 K£E*fcfcfr£<ZV^***L 
O^So *.^fil bf-y hfctt^il^o I SDNE|j» 
(i, 0 (D. C. ) ^fc#5j3 2 0 kH zcojSH^jaRJBc 

jfi«^«^i■g^*.3fcv^r:i^c3iSo i sDNif-^f±ft3 20 

kHzt'*o<9**t5o »**iI.Sfc»fc:<t9W^ 

oKv>iBjaifeSa5i s "e#«o I s DN;^#>TJg[§S£ft 
fcW, (fcco«gdSiev^o«lft4:«ffl-f-sr £ttfta>o 

l - hf * k i o -c *± mM ft Baa -c & s o 

[0 0 0 9] r x DS Lf^^S I SDN-05J HI 
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4-e?n«*ft5J; 1 sDNtcfflv^n-sjev>»«B 

tt, T+5>ft*&^£ffi£ft7^^ 

±9iSv^«B(DxDSL<OBH**U 

fflt^ADSL (Tl. 4 13) hr^fflOjaK#« 
^WL-CSUtrvN-SiSEI-C-fc-Bo El4£El5tel§I£ii§ 
^TSa>ftTtt^ftv\> fltifcsms-s— (pot 
s) ^^iifg^^n^^^£pg|giHi^^cor% \&mm 

POTSf«2±*fiiSJft5o POTS«*£2l£D. 
10. C. ffi<±0 4kHz*T*-Cf*«-#-£o rft*±«ipSfS 

«^fA[j:POTSM2K'fl|fflt'#§o ADSLT 

t"^ h y — A^^>-^^4of^to9-{c2X^rBi^+^.^ 

-:?$lMbp s^-Cl^l 3 8 kHz^t'tKo 
«5fi:ADSLlHllftW««<0*:ffi^*fio-CV>-5o J£« 
20 «5f±ADSLf^^!>y^ h y — l^&m&'^k 8M 
b p s 4t'tI*o J£«r«5 ^-ftWtCJ* 14 0-20 
OkHzHftl. 1MH zS-CcOjaftftfta-CfeSo 

ft t IS v ^ igftds POTSfflCRot *3^^ 5 o f&xnn 

[0010] 14 i0 5 4rtt:t5Ef*5<i:, T CM— I SD 
I SDN^biOf^fl ADS LiflfacOJKffiOxD 

30 s L^o|t««Sh5rh6oB8ftilf*t«t 

6xDS Lv^^^A-Cfe^o ^ofc^^^— ^UtCfc 

K#««d s Ldsfi]ffl-c# ^> i 5 tcftsr idss*n-c 

?>co, la— ^— ^u*o*8iiHilftfc*n^foJxfc*fcft<t 

*sa*iiSo ^OJ: 5 ftSIS^^^^^^StoLVNx D 
s LV^f^g^nrv^o 

[0011] 

0^ (DSL) v^T-Afi. «i«S9*W*SISlHlS±-Cii 

^.tS^l^t-k^f^^^a (ISDN) 

aK^olWSrijl^^^rSo iSDNHffitt, 

^ h y-AB#p^r>-Y>- k^cdBB, jSPHm»^6-Cttft< 

50 T^Kjafli^&^-^srasw-f-awjEiiB^mb <tc 



n 

M) S^T-A-efeSo I SDNtflSSi. TyfA h V — 

■MyH7-^^^-7*-^ £ » * ft. flJSS AfiKS 

*"fiT-t-So h^n i/->A^^. aiSHWI-^ I SD 

V b U — AB#BB £^ > K r> *a*-*v<— * h ^ n : v 
^Sfft*^o -?-n^*ft, 1 SDNHiS^iSIH 

9 iSH««5ttft7 f -^ 4rg«+*B3\ r - T 9 ^ 

[0012] «»iaja>r^^-7*— -x*±. sm^Hs 

s DNflSci 9SSft£tl5TCM- I SDN0.fSi^ 
— ^.'V***fflb"C^^5o DSL^ntj'tHi, Sf£ 

rixfiTCM- I S DNiaaiI^l.ftBf^Bi-t--S^<— ^ 
h > v n y # ^glf-r^ 0 h^nj/^fiDSL^n 

c^cf±i£ff u r^?^ h y— *B#ra*^>' K^.coffl 

tC^gfff-S <fc 51--t*5 0 DSLT'nti/tH^ f*— 

offin^-f-y h y — AiiiaffrSEff^**^*^ 
DS LB»T-2&m-*-£o DS L^nir^ih— 

[0 0 13] DS LisATMt I SDNt*3SJ:!9 tHV* 

m ms* i-t^ * ti x v s ^ *t«asiSiHi.T*f esse £ n 
-c v e j^ihsk in « ^ > y - ^ * - * * ^ l x v ^ o ^ 

tSDSL Ie]jgft-Cfc £0 h ^ n y # j$.*qSir±i£lS 

— tiiSiaassiHiift-r > r?*— *\z.w&*frx&y , 
m^^>- v^(DWi\±mt u y^>-^ h y-AB#p^r>^ 

>' K^OfflttS(S-rS <t 5 fCaSffiD S L7"n-tr 
[0 0 14] iSPSDS L^n-fes"^»-tt, Tix^M) 
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«5 *ni«»ia»±-caa«r«B^i: L-casa-t-**.* 
10 ap) 7>r^'>— >±a6«.**t6K^**a^jBfta«sia 

coi Sic?*— DS L-l«Ij»*— K{c£^€iScofcfe 
[0 0 15] iftMfcgiJcomMi ttll h^^xy 

huy .xinv-n-. {-ip^xn— 

[0 0 16] 

^07 7*1J ^r— ->a ^i-rOS-f4=(? r ->rtS?^ffl 

r^JEEffi^fift (TCM) DS Lj ^CTT'^feS^. B# 
jESS^fiiL: (TCM) KffdSxDSLk:*lJfflt?S5i:V> 

50 SffCOxDS L v'*7"A*cftj/f^;ftTW£ 
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V\> TCM"C'te, "r— #&4*&#Jtef'{?/t'-ir<< Aco# 

f±, xDS Ly^fAi I SDN^fe*'iD*ffl<D^ife-C' 
[0017] r?CM- I S DNflf JMM<£>NE XTf 

laa^^afttiSK-c^So xds u^l-c^me^t 

*ASe>*V^ L^L^fe. TCMASxDS LtC^IJfflS 
;fc,;fettfft&"t\ 4ftTCM-ISDNi*#L4<tf± 

fc&*< xds LiaiaoaswMiMis-wiWM 

5£Sff £*f >' K & t m MitX # S.d > b 
TV ^ 0 T CM— I S D N^e f A tir ll 6 ^gll ^ >f ^ 

<fc9*V->TCM- I SDN 0^ CO N E X T^Fi^^S 

WCxDsl^wext) te*$v\ r<£>£5t-J: 

^frU^xDSLiSj:, Sff^V K^cOf^TCM- 
I SDN • N E X Tf^ri g B N E X T f 

[0018] ttcm- i s DN£iaiHWKfEiH-5T 

CM-DS LJ ^^U^^r— ^^Sftffl$jh,TV^H^-e 
te. Sff^ftV^HfScDfc*. T CM— I SDNftx^ - 
^t^tU-^gy I SDNWct^ft#i45o ft* 

DSL^tat^§tfi)t'&5 5o 0 6fci3:fs«-eTc 

M- I SDNIh]^- Fbf%%Hk£tLltT CM-DS L 

^flJffl-f-^V>< oj&><Z> I SDNEIIS* - Kl 4*-a-*rb 
T^§ 0 I SDNtH]^™ Kl 4fi, y ^ 4 0t£<fc 

5o rcDi 5fc^ I SDNS!**— Ktt^ 7 n 3/^ 4 0 CO 
1 OOfifgOF^i^jf £ff V\ ^Diy^40 cOSlJcD(±ff<0 

racism *f^-thL-csm*fT5o ^05/^40^*^1 

CM-DS L0^-K5 0(ctgSS^O 0 
4 0 fiTCM-DS LIU*;*? — K5 0 4:P»lMlCfMlr$ 
U£oOT\ rtlti^m^-Y^ K£ 2 2<Z>M*±j£«U S 
« K^7 2 8 C0fiBf±Smi-5c ISDN@»i-K 

te'Sft^V K£ 2 8cOP«li£ff £lL#>£cDT\ Sff^ 
8<Z>MK I SDNIh]^^7— Kl 4 J $»fflltf>TCM 
-DS LS»*- K5 O^^CONEXTf^ii;^ 
[0019] iSfS^-f V K£ 2 2<Dm<D I S DN@jR* 
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— Kl 4^(|OTCM-DS LSj».f7— K5 0^fe(7>N 
EXTf*iit*t&6o L,fr>Ltetf<b. TCM-DS 
L EUR* -K50t4fe«tt^>'K!>22 OBttiSW 
*fT^gft Lfc^o-C, SSA^NEXT^ 
t±Slt»^«iaS^So TCM-DS L^S(f LT^e 
B** ifSillS (FEXT) ttfife ( «#ffi"*-*t-L-Ct. -r- 
^f±«tS0j»<^ft*^J:5«*-f-So rcO£5i-FEX 

Ti±iE««K (next) S»ja-ctt*v^ 
FEXTi IsMttX <t *tt«64MMBW-4»H iltSL 
10 fcasfefc, NEXTW6/^^Xi,»f6 fl T 
CM-DS L@j»# — K5 Ott, W^St-l tf 5/ hi *9 

t5o r(Dj:5^TCM-DSL[ElS^-KH, ISD 
N@ift;*7 — Kl 4<tni9!iV^f^**a«t5o 
£-j£ff^>f > K£ 2 2<0FflK:, ISDN0^-K14 
i;±5J:H, i *5 #< C0r-?^TCM-D S L0li 
K5 0 tCioXitd Sil6 0 
[0 0 20] I" T CM— D S LCOfcftCOfflJBJBife* 1 *- 
E17J 0 7ttTCM-DS LCOfcfe^JSJSSi:^^^ h/W 
20 r*&5o TCM- I S D L^j£V>J««»C«6ia*i&»SA 
M I lHlS-t9-^*fJfflUrv^S 0 D. C. ST'T^ofc® 

^ISKt^it i SDNJciOi^rStL. 

m-d s Ltt»^jaj6*r*^^^— L^v^ia 
^rfifetc-j-So iejaifi^^iiafs^^^ (pots) 

£*i£ 0 POTSjBft#*5 2tt, AIH<o**£«3£fc: 
30 io-CcottHco*a55>t:fcSOd*fe 4 k H z <£>JSj6&«: 

jKoii»AjKw«5 i xmmznzo mmm^ms i 

f3> iMSt'#^iC0O, fi30kHz^5 0 0 k 

[0 0 2 1] r ( f POTS I^^^^T 7 Altf 
£TCM-DS L-H8J El 8 te^/H8#fiffc;frit (T 

cm) ofcfe^^u— 5: ^SiitTCM-DS l^"— 

#Oj»0*CS>So TCM-D S LcO^ff^rjglH^Y ^ 
K^ttU TCM- I SDN60fcft(0r>>fy K^iRfflft 
40 $tl>S 0 ftotTCM-D S LCO^ U— ^ V^fllittt, 
TCM- I SDNcO-r-tli:ffl-C^£ 0 «|SS-|B1TCM- 
D S Lf*^-r >- Kt> 2 2cOffltC 1 . 1 7 8 5: y£Mm 

S ) ft^m^-zmm-tZo m&mmm® (cpe) ^ 

A^j^jf r>^>- K^2 2C0*i»Srgff L-fcm, CPE* 
co3&SRIE^FBBf±TCM- I SDN^f^t'fio. o 

2ms r% rhUTCM-D S LlHl^^— KfCi <9 
K^2 8COMiSfS4:-ff5o I SDN@»*-Kt^l* 
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V\ COiiaeaS2. SmscO^p^-CSiS-rSo T CM — 

aWlc f^Sb-f^o SiJ* oOffli£-ft**j& s POTSiTCM 
-ds Lcofcyjtr-ffiffl$tt"Cv-^(^-c\ g^ii&lf ^-Y 

>• K-;> 2 2 >SltC>-r> K'j7 2 8ffi3f -J0m, TCM-D 
[0 0 2 2] FTCM-DS L^Sfiiafi-^T'y s> * 

sift^s^* & -mMm±^>mMm<D mfrx& m^^> * 

O 9 f^.JH ifi ^ V y $ - * KM*** LfcTCM-DS 

Laisia«ft^i3-C'&^o ^'SssiEi^ 2 o tesisffi 8 

6JB*^«k«0<* i1$.rjm&X*&£» 

fflfS-S6 4r8iffiL-CV-»-5 0 TCM-DSLlif-? h r 

^ **<©fc»KifiEffli£*tt/BU POTSf±*^ii» 

co ft » ic<sja &«§c -r s «z> -c\ ■ pots *KIe1S|- 2 

iIfSer«S2H-<5 0 «fSt»l 0 (48l£pPOTS7tD^t 
K»-C&So ifi*nco*fS.BL 7r^">?y^ Sfcfi* 

i^s-c^So ^^!)j'#-4 6liSfc, HJffli£/&#*T 

CM-DS L*f'A4 8 t£tii?jir2>.>^->{ s<A7 4 — 
£WL-CV^£, TCM-D S L--efA4 8*4-*^ * 

liTCM-DS L*r f -^4 8^^0^grta-/H^ 
iSISt&l Q^b&igMfc^kZU&B-fr'frX, do 
m^-^^-Hrif ^^^mfS@^2 0 -C'flEIS^ 8 {C3£ff-t- 

[0 0 2 3] IBIS© 8 *±3«S;sS[H]jS 2 0 SrS-lf L, 
y s>£— 1 6 -C*iBjaft/i!c5^4:^«l-fSo s"*— 1 

h y - ^f ^^.^f-^ IC-$ftt5 T CM - D S L-tf 
A4 7— <hj£6tl£ 0 S6l^$ft5TCM-DSL0 
iKW — K5 0te. TCM-D S L^7=^4 7 fit 
v>< o^^UKS-tsJ-cti. ^7°y j/* — 1 6 ^-a-WLT^ 

(i-'<s'^7K— >-^S^$}iSo ^!ls"?-l etelSJB 
POTSE|j»c0**iftS«*ffiiaj»*- K 
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^ilfS^, ^^y i'?— 1 6lc£ V . TCM-D SL* 
fA4 7^6«0iB.Jai67 =f — * h5^^tc»^.iii*ti-6 0 
*JI*iii*nfcB-^f**«ISlH|j»2 0 xm&*tmffi3&6 i- 

[0 0 2 4] l"S|Sa.z>TCM-DS L-01 0J Hi 
. OtiSISJaoT CM-DS LEiSSIS<iOj»0-C&6o « 
SK§lH]j& 2 0 kfcSiSJft t? POTS^!) i'.j?-4 2 i£ £ 
0 SIS* ft So POTS^U 3/ # — 4 2fi, 

10 L , / 7 ^ A'-j' - 1 n -/^ 7 - *Mt 
£ 0 POTS^^Ii^^ — 4 2<Ds^s<*7<<;l'<?— CO 
m.^*±iB.iaiSTCM-DSL«#-C&<9, T^D-r-T" 
y,5 ? ^A/D3>v<-;-4 4Mi£<bft£ 0 A/D^V, 
^-^-4 4(i:POTS^7*y 3/^—4 4^607tD 

[0 0 2 5] TCM-DS LT'a-irsx-^— 3 6^ioCOf* 
* ta*^JhSo iSii^r— ^SK3 o^^r 

^ v $ v ^ iftja 3/ M7 — ^ 

t'&oti^o TCM-DSL^ntyf-36{)Sfc 
fgitr'—^SK 3 0 ^6t^— -i 7 ^rSff Lr. ■?-cOT f — ^ 

/Day/<-;-4 4tdJ: 9 7tP'/II^i^$H 

^a^itt^rtD^RWPOTS^^U ^ 
^-4 2^jSfeft, ^r-C^cnttffiJHftff^B-^irta^ 
■&to$ixTW*irffl-t»^<!:a»lH|j»2 0 T'j&f3£Jx5o 
30 POTS^yy iy^ — 4 2 CO n — ^ ^ 7 4 J>^$ — ^feCO 
B«»J«»a*tt, POTS«»0H&»#'£*£Ofc 

3 8fc^^n^ 0 sit Rt>'iS(i(f -s-t±sis[H]iS*— kco 

il, CODEC 3 2 ^ J: *0 PCMlf^-i ltx>'n- K 
*tl5o CODEC 3 2^feC0PCMlf #f±ft!lc??lH].4ft* 

— k (H.^^-f) ^^coif-^im^^^^r, pcm 

40 i^ff ^tL5o PCMM">x-3 4^^Aot<6fp 
iifSfi:^^— K^ttr, CODEC32l:i97tDi/ 

K3 8tcj: V&feZft, R{:POTS^yiy#-4 2 
2 OX'i^^m^tlSo 

[0 0 2 6] TT CM-DS L^fA-il 1J ill 
(iTCM-DS L^fAOiit'fc^o ^co^e^A^n 

**ffl*vs4ttas»oir*>e>-e-cfeWffl-e#«^, sis 
so tt, 2irift2Wiifiafc4r2»<oi^rifiiieaiteaEsi-t-5 2 
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*t 4 aWfta*4r fr 5 o l *tf*S«JB -C l *N±a&«ffl T*&> 
£. 5 T^oj^ffirSU 4«A/D3y/W-tD/A3 

[0 0 2 7] ^f^Sfl»9 2te, Eitt^jafiSJSfcj; 

5 a*. %ri%l'±-i-teio'*>m&7 u — A > — ^-v^^M^ 6 

T-fe^o if?-S-*j|Sr^ns/^ l l 0 fix— ?OfflE^6-15F 
f*ft*t6o W#W»^Dix^ l l 0OHB££>«i6. 
M\ iSHB&ftBMc J; 9 ttffl * 4x « 3: ^ a - f* ^ >'^f+ 

1 1 0 1d«*-tt/H3*T,£o #W#tt-igCOK's/ h 

— 1 1 2f*.W#4:^W^-y — tf 5/ M£3ESH-5o 
?7>'7*7 — 1 1 4fMgfcfcfi' -rft^^^d^^ ^ 

— ± p ^ ^>'^u$tt^Bfifc:-r^'boj^(it(c 

«R»oKifi?*— *&tt*L< ttlB*^^— *iB*«S 

ft $jft/C, f«7^ h^<ix 7T — 9 6 {C«t B-^s^r 

— £ix£ 0 N 7 ^^3/ h^<i^T — 9 6 <k3fS-'<5' :7r 

— * t'TCM-DSL^t 7* ^ f*B#/£ftg ^rflJffl L T r"— * 
^r^<— ^ h£-t*:£ 0 hyVvi/ h^rA9 0 (D^f =7 > 

\z-?<f)*f—$\*y b-kX'feWi-fZo Sfxyn-^i 
0 2 te^y ^ / — 9 6^^t"> bCDv'— ^>-^£S:ff 

So L,*»i£««*/fitfl3E« (CAP) iSttfflSix 
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#.W#»±*^^-/ h4rlfe2H-3o «Jt«6 4-CA 

p^E5ijrtic6 4 7t?-r v -n^^-^^ 

-T-5o Sfcfc*:*feE*l4:tto-C* f¥#Sfc9 J:«9#< 

10 [0 0 2 9] lWtlt, 6 4-CAPi 5 0 0 k b a 
u tlWtttffltJt, e26*6 x 5 0 0 k = 3^ 

Z 0»-&¥^$4xfc7*— #*f± 1 . 5 TYfcT*^ h/f>4:' 
IhISo I SDN±?)iS^taT-^W3, TCM-DS 

Lx-mmzriz (ca-p©£5 4) ^^iiAy^^icj: 

9S^*iT,-5o CAP7^^- 1 0 4f±-&j££*Lfc^ 

20 Kf+ttSo CAP7^?-l 0 4<7>tB*fiA5!WtcJ; 

[0030] r^<— ^ ^ v^j s:is^tc*DV^T. 
sdn^- x ^ ^ffljwiaga^fe, 3Svs±isd 

30 5 6 4rS<f i-£ 0 re^dl-Cfi, ^n^56 f^mtS^^^ 
I SDN*— K^7t»^38^5A»*»8'J-f So fe^CT 

S Q h^n 5 6^tgV ^ iSff^-Y^K^ 

40 3/ ^^^-x^a&ff a 9oci. i78^y m^f-? <n 
[0031] r 1 sdn^y ^^iHam-#-6-ni 

2j 112ft I SDNlHlSOTCM^^^y/rttai 
t5TCM-D S LEilft*— KCOjftEI-C&So L«Ltf 
50 TCM-DSLH^-Kfj:, TCM#^$^dj/ 
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> V *TCM- I SDN^ h ^ 

l#6 :t^-C^ S 0 I SDN-TCMM ^ >'^<Dt^ 

<n#* y— *^w.&m^{zAib^^m-$, tcm 

©TCM- I SDNEHftlf-^^ibcONEXT^^aaS 

[0 0 3 2] HI 1 2cO^-f S >#^#?s b7f?—\*m 
t&MKiilfifl^JESnfcTCM- r SDNl?|ffl^f 
"A-Cfc^o ^ > ^ ^ h7^,^~5 4 — CO A 

I SDN0^ — Ktb^^S^E^ iX'Cv ^^> 0 

>^rc^^ h^,*— 5 4 ^ i SDNff-^0Pf*6;7U 

- * >— <v >- * *rt£*n-t- 6 r y \z i ^ 3^11 .5 ^S^-i 7 
— co.'N— hco^ 9 *fcfe.*n-f-^ 0 ■lcor>Jl, ISD 
N0.S^ - K7)5gijcO 7^ j/ f d , £ ft fi TCM-DS L [h] 

^tlTTfflTr&So &LTCM-I SDNffl- ^— ^A- 

TCM-D S L 7^ A CO 7L#><Dsl — X h-^-f 5: n 

^ai^^fs^^^ — 5 4 ^ TCM-DS LEtf**— K 
5 O^SIS® 8 ©ffli© TCM-DS LBS*- K5 0^ 

^■>rA js.=?^^ — 5 4^0A.t/fi, I SDNiSlf^t 
ft* < tTCM-DS L ELHUf ttmrn $ 

4 h7^^-lirrt, Pi — — ^Vi^rt 

<D I S DN[e]|^^^cO^F^^i/>ojE# 5^4riS.taL-C^ 
•¥-tLfc^fc>-l3Er-CTCM#^ ^ X'/t»Sf5 0 I SDN 
^f^oO^ft^ ^ y^liTCM-DS L@i*±<D^Fg& 

4: ffl m-f s r 1 1 c j: 9 j£*n $ jft, 5 0 flsis » co mm 

tirm&m&fm*. mmmaz fex t ± 9 rasa--*: be 

P E --&r AftHf ^ ffo t ^ t fi^ b 4^ \ — 0., IEL 
/^-c-£S 0 . . 

[0 0 3 3] jELV^|fB¥BB*.$6j#-t-S7t*{c, itS5«l 
BB^fflWW^^A^iL^iiBS^W^^o ' t L 8 KH 2 

Yy? ? — 5 4^-f*ffl-r-6ri^t?&5 0 1 s 

DNiS«/<— ^ h^-T ^ >^(i, 8 KH z^-y h t^ — 2^ 

So 8 KH z * s' h !7 — ^ n y # fi, JSft-®: 

4 0 OH z ^ h^-Y ^ > ^ n y f Oh \C 

2 0fc##H-£r <t^-C#S 0 ^ Yv 
^"54 ttiatRtc: 40 0Hz^d;/-; S:tj«t6C <b A3 
T*£S 0 rtlfe 0 OH z s/^cojaftft^m 

— T'feSo ^^^y^x^^h7^^-5 4it rtl^> 
2o04OOHz';d^ ©ffiSfrffiffi 4rH.*-f-5 fc*#"C 
<fcV\ rtUl. TCM-D S L^<~ ^ a $/^CDf4fS 
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[0 0 3 4] r^p^lcj:^ I SDN:^ 5: > *^«{4Enj 
±l£*fetd-ftto ^t^ilts <BSSO T C M - A D S 

i-^difCi^, TCM-ISDN'^?>*/*SSt 

10 m, ais*^aissn,«o tcm- i sdnb^bii: 

*^&4ltf. m^cOTCM- I SDNiSff^P^. m 

com»ja^^ds-»tc:ajsfflii.£*fT 5 r t t>r-# s 0 

20 S:1*.*lL3teftil« % TCM- I SDN^gPtiBaiH-efi* 

[0 0 3 5] r I SDN^-Y ^ >--y<DB& tfatfh-m 1 
3j Histt, a#*f^W5ooaKT**«Ai-t'5fc» 

*08UcO||lt-CTS:*L--CV\5 0 8KHz^^ h — ^ 
n^7(i 4 0 0Hz^d^ (2. 5msl*H) £36 

(O400Hzi>D j^fiTCM- I SDN^ h^Q 

t^o rOfi$0^^^^ N TCM— I SDN^r^ 

So wix^l. 1 7 8 m s > K^-CT^ftK ^ 
A-^LT^So 4 0 0Hz^n^i, ?fj^^^fc-y 
^ >^ Ml - ^ T CM- I S D N ? Y ^ y K 

£ ^f£ti^ttf±fs a i/-^-i.2 4i:J:!)JIIS$ 
*l, fiffi^-^-ir^ hi 28 iLtSEfiSftSo rcOfESS: 
40 £tlfz{&m*7-ty M 2 811, fc\C**rJ*fmW£s< 

m— i s DN-y^y^ b v— j^^-f> K^^-att^e* 

Sco^rSSI|{ci-So 

[0 0 3 6] r,*^:/^— yOuT-cOiSi S l 

4j iHit a^^aflsiaa^sstcBiL-c. tcm 

- I SDN^fsJfflWfCf^Sd^-S TCM-DS LfC^oT 
iS^^^SEttWx— ^*0^9^-C*>So I SDNS 
50 rjfdlcOTCM-DS LlH]j»^6<©SKC0»»*3*L< » 
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fi£, S: Vtt3 kmftCO-'VU^SISlHljRdS 

1.5Mbps Or-^$^TCM-DS L3rf£/B It 
M"C'#6Ci:^/TLtV ^o 'Oin ft^F-f- 

oXf< ^£i«V^t?&-6o 1Mb p 
s ^rtS^ST*— 4. 5 km(5i:COft$-C**>S 

-So 

[0 0 3 7] 

[«W<Z>»*] TCM-DSL^Y^V^TCM-I 
I S D N^^ft(D T CM - D S L f ^ t^^Xfi^tl 

y rj — >-^co j: 3 /£fdi;o.iSi£ l fern -g-fflaft 

■C**. ±0*1^1 SDN«»1 Ofgco^-Cy^-^^ 
ffllt#So TCM-DSL^fA|j:^ot, B 
i54TCM- I SDN^^^^^tt*C^/^H^^-^V^ 

CM-DS L^^/^^-7VK'iM5^^o 
itffCDTCM-D S LEMSte, ^VvftP^-CT 
CM-D S LElj» So 3tfr<Z> I SDNIhIS^ 
fe^^Fg^f*. <t!9iB;v^jaft*r«C0TCM-DS LBjR^ 
a*$nfc-jr— ^<^lH|j»tcBi L-Ctt»>t«o 
^—•y^t^^mm^mt I SDNIsllljrftoa^ 

So 

[0 0 3 8] 

S^, B-ir-/;I/«rtfCTCM-DS LJ&S./£W»-&ic: 
«U TCM-DSL^^^/tt, Tj/^MJ-A^ 

CM-DS Liiil«»?Br*OjilftJWS5Htta*.6^i:^ 
^ffiico^-v^— /Uv^x-Xsilcgtf sr tiiSW 
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[0 0 3 9] TCM-DSLirPOTS^f— boffin 
<£>JBs3tt* DS Prt^2oc^giJ^<^7 p nir^f— Srftffl 

t^K *fcfiHi£Ds p^^a^t y ^cf^m\z 

.X S a»o i* *> 6 ^-C-afeff L X ftx. S 0 SfSEiSffi ic+# 
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